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摘   要 













    第一章：本章简要介绍了炔丙醇化学与有机化学串联反应，分为两部分：第
一部为炔丙醇化学简介；第二部分为串联反应简介。 
    第二章：本章主要内容为炔丙醇与对甲基苯磺酰肼的串联炔丙基取代反应













































本项研究内容发表在了 Chemistry - A European Journal (2012)。 

































    第五章：本章内容为吡咯哩嗪类化合物的串联合成反应研究。近些年来，一
些含氮的杂环骨架例如 9H-吡咯[1,2-a]吲哚, 1H-吡咯[1,2-a]吲哚, 3H-吡咯[1,2-a]
吲哚等由于其特殊的生物活性和药用价值突显重要性。在本部分的研究中，我们













































  Propargylic alcohols or their esters are of great importance in organic synthesis, 
since from them numerous complicated molecules can be directly construct under 
mild conditions. A cascade reaction (or tandem reaction, or domino reaction) is a 
consecutive series of organic reactions which often proceed through highly reactive 
intermediates. Considerable attention has been paid to developing new cascade 
reactions, for they allow the organic synthesis of complex molecules from single 
precursors. The main advantages of a cascade reaction in organic synthesis: (1) is 
often fast and clean; (2) displays high atom economy, and does not involve workup 
and isolation of many intermediates; (3) adds much complexity to target molecules 
effectively in one step. Five chapters are included in this thesis.  
  Chapter 1: This chapter introduces the propargylic chemistry and domino reactions. 
  Chapter 2: The classical Meyer-Schuster rearrangement is the chemical reaction 
described as an acid-catalyzed rearrangement of secondary or tertiary propargylic 
alcohols to α,β-unsaturated ketones or aldehydes. This rearrangement has been used in 
a variety of organic synthesis. However, the aza-analogue in which propargylic 
hydrazines rearrange to hydrazones has not been reported yet. In the work of this 
chapter, we discovered the unprecedented aza-Meyer-Schuster rearrangement of 
propargylic alcohols, and studied its application in the synthesis of hydrazones 
(Scheme 1). To the best of our knowledge, the rearrangement described herein is 


















  Chapter 3: Nitrile and acrylonitrile scaffolds constitute a key component of 
numerous compounds, and the cyano group may also be transformed into a variety of 
functional groups. However, many cyanation methods suffer from the high toxicity of 
cyano sources. To overcome this shortcoming, we developed a highly efficient and 
practical FeCl3-catalyzed domino synthesis of acrylonitriles by using propargylic 
alcohols and p-tolylsulfonohydrazide as a combined cyano source (Scheme 2). This 
novel cyanation avoids the use of highly toxic metal cyanides, and proceeds through a 
domino regioselective propargylic substitution, aza-Meyer-Schuster rearrangement, 
and aza-Peterson elimination sequence. The gram-scale experiment performed in air 





  Chapter 4: Pericyclic reactions have proven to be a powerful strategy for the 
synthesis of heterocycles due to their high efficiency, regioselectivity, and 
enantioselectivity. However, although cycloadditions have enjoyed great success in 
this arena, electrocyclization and sigmatropic shift reactions are much less utilized. 
Accordingly, further development of pericyclic methods for heterocyclic synthesis, 
especially in a domino and selective manner, is still an extremely attractive yet 
challenging task. On the other hand, pyrazole is an extensively used heterocyclic unit 
in medicinal, agrochemical, and ligand chemistry. To develop new approaches 
allowing for the efficient assembly of different pyrazole skeletons with diverse 
substitution patterns are also in high demand. In this work, we developed an 
expeditious one-pot protocol for the synthesis of 3,4,5- and 1,3,5-pyrazoles from 
readily available tertiary propargylic alcohols and para-tolylsulfonohydrazide 
(Scheme 3). The pyrazoles are formed by through a four-step cascade sequence, 















6π-electrocyclization, and thermal [1,5] sigmatropic shift. In this reaction, the 3,4,5- 
and 1,3,5-pyrazoles are produced selectively according to different substituents in the 






  Chapter 5: Owing to their latent biological activity, nitrogen-containing 
heterocyclic scaffolds have increasingly been of paramount interest in recent years. In 
this chapter, we developed an efficient cascade Friedel-Crafts reaction/N-C bond 
formation protocol for the chemoselective assembly of N-fused heterocyclic 
compounds starting from propargylic alcohols and 3-substituted 1H-indoles (Scheme 
4). This reaction is catalyzed by AgOTf under mild conditions. Three useful N-fused 
heterocyclic cores can be easily obtained and a broad range of functional groups are 
well tolerated. Importantly, this is the first example of single metallic Lewis 
acid-catalyzed nucleophilic addition of 1H-indole-NH to alkyne-C and allene-C under 
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